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Materials

All commercial reagents were purchased from Shanghai Aladdin Biochemical
Technology Co., Ltd. (Shanghai, China) and used as received unless otherwise specified.
Amino acids, 18-crown 6-ether (CE), tetrabutylammonium acetate (TBAA) and N,N -
bis[3,5-bis(trifluoromethyl)phenyl]thiourea (TU-S) were purchased from Tokyo
Chemical Industry (Shanghai, China). Triphosgene and maleic anhydride were
purchased from Shanghai Macklin Biochemical Technology Co., Ltd. (Shanghai,
China). The initiator n-hexylamine (Hex-NH») was purchased from Millipore Sigma
Chemical Co. (St. Louis, MO, USA). Deuterated solvents were purchased from
Cambridge Isotope Laboratories, Inc. (Tewksbury, MA, USA). Monomers including -
benzyl-L-glutamate = N-carboxyanhydride (BLG-NCA), y-ethyl-L-glutamate N-
carboxyanhydride (ELG-NCA), y-(4-propargyloxy)benzyl-i-glutamate NCA (POB-
NCA), N°-carboxybenzyl-i-lysine NCA (ZLL-NCA), and a,y-dibenzyl- -glutamate

(DBLG) were synthesized following literature procedures.'”

Instrumentations

'H nuclear magnetic resonance ('H NMR) spectra were recorded on a 600 MHz-
Solution NMR Spectrometer, Westlake University. Chemical shifts () were reported in
ppm and referenced to the residual protons in deuterated solvents. MestReNova
software (version 14.0.0, Mestrelab Research, Escondido, CA, USA) was used for all
NMR analysis. Gel permeation chromatography (GPC) experiments were performed
on a system equipped with an isocratic pump (1260 Infinity 11, Agilent, Santa Clara,
CA, USA), a multi-angle static light scattering (MALS) detector (DAWN HELEOS-II,
Wyatt Technology, Santa Barbara, CA, USA), and a differential refractometer (dRI)
detector (Optilab, Wyatt Technology, Santa Barbara, CA, USA). The detection
wavelength of HELEOS was set at 658 nm. Separations were performed using serially
connected size exclusion columns (three Shodex™ packed columns KD-803, KD-804
and KD-805, 10 um, 8 x 300 mm, Yokohama, Japan) using N,N-dimethylformamide
(DMF) containing LiBr (0.1 mol/L) as the mobile phase at a flow rate of 1.0 mL/min at
50 °C. The MALS detector was calibrated using pure toluene and can be used for the
determination of the absolute molecular weights (MWs). The MWs of polymers were
determined based on the dn/dc value of each polymer sample using the internal
calibration system processed by the ASTRA 8.1.2 software (version 8.12, Wyatt
Technology, Santa Barbara, CA, USA). Fourier transform infrared (FTIR) spectra were
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recorded on a Perkin Elmer 100 serial FTIR spectrophotometer (PerkinElmer, Santa
Clara, CA, USA) calibrated with polystyrene film. Matrix-assisted laser
desorption/ionization time-of-flight (MALDI-TOF) mass spectra were collected on a
Bruker Rapiflex in the mass spectrometry laboratory, Westlake University, with trans-
2-[3-(4-tert-butylphenyl)-2-methyl-2-propenylidene] malononitrile (DCTB) as the
matrix. Circular dichroism (CD) data was collected using a chirascan spectrometer
V100 (Applied Photophysics, Leatherhead, UK). The pathlength of the CD cuvette was

0.5 mm.
Polymerization Kinetics

For the polymerization kinetic experiment, the consumption of NCA was monitored
through FTIR or NMR. In a typical FTIR experiment, the polymerization mixture was
transferred into a liquid FTIR cell after the mixing of monomer, initiator, and acid. The
FTIR spectra were monitored at different time intervals until the disappearance of
anhydride peaks from NCA at 1860 cm™ and 1790 cm™. The concentration of NCA
monomer was then quantified through the standard curve based on the absorbance at
1790 cm™'.

Similarly, the polymerization kinetics was also monitored in situ by '"H NMR in
deuterated solvent in an NMR tube. The conversions of NCA were quantified by
monitoring the integral ratios of ring N-H signal (0 = 6.4-7.0 ppm) at different time
intervals. The ring N-H signal at # = 0 was calculated based on the integral ratio of side-
chain benzyl peaks between BLG-NCA (6 = 5.17 ppm) and resulting PBLG (0 = 5.08

ppm).
Simulation Methods

Density functional theory (DFT) calculations were carried out in Gaussian 16 using the
exchange-correlation functional of B3LYP and 6-311G(d,p) basis set in the presence of
polarizable continuum model (PCM) describing DCM. Grimme’s D3 dispersion
correction was employed to improve the van der Waals interactions. Vibrational
frequencies of each structure have been calculated to verify the presence of zero and
single imaginary frequency for the intermediates and transition states, respectively. The
reaction pathways of all TSs were checked by intrinsic reaction coordinate (IRC)

calculations to confirm that these TSs were connected to the desired intermediates.
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Thermal corrections to Gibbs free energies (G) were obtained in vacuum at 298.15 K
and 1.013x10° Pa.
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Supporting Figures
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Figure S1. Overlaid NMR spectra (600 MHz) showing the stability of BLG-NCA in
CD2Cl: in the presence of AcOH. [M]o=[AcOH]o=0.1 M.
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Figure S2. FTIR kinetic studies of NCA polymerization in the presence of AcOH. (a)
Synthetic route to polypeptides through AcOH-accelerated polymerization of BLG-
NCA. (b) Overlaid FTIR spectra showing the conversion of BLG-NCA initiated by
Hex-NH> in the presence of AcOH in DCM. [M]o/[I]o/[AcOH]o = 100/1/100, [M]o =
0.1 M. (c¢) Semilogarithmic kinetic plot of polymerization of BLG-NCA in DCM
initiated by Hex-NH> with different [AcOH]o/[I]o ratios. [M]o/[I]o = 50, [M]o = 0.1 M.
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Figure S3. Semilogarithmic kinetic plot of polymerization of BLG-NCA in DCM in
different catalytic systems. TBAA system: [M]o/[TBAA]o = 100/1, [M]o = 0.1 M. 18-
crown 6-cther (CE) system: [M]o/[Hex-NH2]Jo/[CE]o = 100/1/1, [M]o = 0.1 M. TU-S
system: [M]o/[Hex-NH2]o/[TU-S]o = 100/1/1, [M]o = 0.1 M.

S8



a
A a
3 v o fo)
— v a [m] fo) (¢] ©
So W 7 of
S [}
= 9 8 o° Mily[AcOH,
1] v o oo O 100: 0.5: 100
= %o OO O 100: 1: 100
w5 © A 100: 1.5: 100
0+ v 100: 2: 100

0 20 40 60 80 100120140160
Polymerization time (min)

0.10-
0.08

 0.061

o)

o

< 0.041

0.024

0.00

0.0

05

10 15 20 25
[y (mM)

Figure S4. (a) Semilogarithmic kinetic plot of polymerization of BLG-NCA in DCM
initiated by Hex-NH> with different [I]o. [M]o/[AcOH]o = 1, [M]o = 0.1 M. (b) The
plots of Kops obtained from (a) versus [I]o and the linear fitting of the data.
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Figure SS5. Semilogarithmic kinetic plot of polymerization of BLG-NCA in DCM
initiated by Hex-NH> at various [M]o. [M]o/[I]o = 100. [M]o/[AcOH]o = 1.
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Figure S6. NMR kinetic studies of NCA polymerization in the presence of AcOH. (a)
Overlaid '"H NMR spectra (600 MHz) showing the AcOH-accelerated polymerization
of BLG-NCA in CDCl; initiated by Hex-NHz. [M]o/[I]o/[AcOH]o = 100/1/100, [M]o =
0.1 M. (b) Semilogarithmic kinetic plot of polymerization of BLG-NCA during the

early stage of polymerization.

One-stage kinetics was observed with negligible transition as observed in conventional

cooperative covalent polymerizations.
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Figure S7. Secondary structure analysis during AcOH-accelerated polymerization. (a)
Overlaid CD spectra of polymerization mixture quenched at different time intervals in
DCM. [M]o/[1]o/[AcOH]o = 100/1/100, [M]o = 0.1 M. (b) The time-dependent change

in CD signal at 222 nm over time during the early stage of polymerization.

The formation of random-coiled polypeptides at the early stage of the polymerization

was verified by the initial slow increase in CD signal at 222 nm.
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Figure S8. MALDI-TOF characterization of PBLG obtained from AcOH-accelerated
polymerization. (a) Chemical structure of PBLG that were detected by MALDI-TOF.
(b) MALDI-TOF spectrum of PBLG. (c¢) Comparison of representative m/z signals

between calculated values from molecular formula and obtained values from MALDI-

TOF spectrum.

The obtained m/z signals agree well with the calculated values of (124.11 +219.1n) ([M
+Na]") and (140.11 +219.1n) ([M + K]"), indicating negligible degradation of terminal

amino groups.
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Figure S9. Normalized GPC-LS traces of the resulting polypeptides in different
catalytic systems. TBAA system: [M]o/[TBAA]o = 100/1, [M]o = 0.1 M. 18-crown 6-
ether (CE) system: [M]o/[Hex-NHz]o/[CE]o = 100/1/1, [M]o = 0.1 M. TU-S system:
[M]o/[Hex-NHz]o/[TU-S]o = 100/1/1, [M]o = 0.1 M.
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Figure S10. Normalized GPC-LS traces of the resulting polypeptides initiated by Hex-
NH: in the presence of AcCOH. [M]o/[I]Jo/[AcOH]o = 400/1/100, [M]o = 0.4 M. My Gpc =
92.6 kDa, My theo. = 87.6 kDa, B =1.13.
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Figure S11. Normalized GPC-LS traces of obtained PBLG at low [M]o/[I]o= 10 (a), 20
(b), and 30 (c) in the presence and absence of AcOH. [M]o= 0.1 M.
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Figure S12. AcOH-catalyzed polymerization of various NCA monomers in the
presence of different initiators. (a) Chemical structures of various initiators and NCA
monomers. (b) Normalized GPC-LS traces of the resulting polypeptides initiated by
benzylamine and propargylamine in the presence of AcOH. (¢) Normalized GPC-LS
traces of the resulting polypeptides obtained in the presence of AcOH with ZLL-NCA
and POB-NCA as the monomer. (d) Normalized GPC-LS traces of the resulting
polypeptides initiated by macroinitiator PEG-NH; (5 kDa) in the presence of AcOH.
[M]o/[T]o/[AcOH]o = 100/1/100, [M]o= 0.1 M.
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Figure S13. MALDI-TOF characterization of PBLG-NH>. MALDI-TOF spectra of
PBLG-NH; initiated by (a) propagylamine, (b) benzylamine and (c) methoxy
poly(ethylene glycol) (PEG) amine (5 kDa).

The obtained m/z signals for PBLG-NH: agree well with the calculated values,
indicating the successful incorporation of the functional group at the C terminus.
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Figure S14. Semilogarithmic kinetic plot of polymerization of BLG-NCA in various
solvents initiated by Hex-NH; in the presence of AcOH. [M]o/[1]o/[AcOH]o = 100/1/100,

[M]o=0.1 M.
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Figure S15. Semilogarithmic kinetic plot of ring-opening reaction of BLG-NCA by
DBLG in DCM in the presence of AcOH. [M]o/[DBLG]o/[AcOH]o = 1/10/100, [M]o =

0.1 M.
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Figure S16. Ring-opening reaction of maleic anhydride (MA) in the presence of AcOH.
(a) Chemical structures showing the ring-opening of MA by DBLG. (b) Overlaid 'H
NMR spectra of polymerization of MA by DBLG in DCM with different
[DBLG]o/[AcOH]o ratios. (c) Kinetic plot showing the consumption of MA at different
[DBLG]o/[AcOH]p ratios. [MA]o/[DBLG]o = 1.
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Figure S17. Quantification of fraction of BLG-NCA protonation through NMR
titration. (a, b) Overlaid *H NMR spectra of the mixture of BLG-NCA and (a) AcOH
and (b) TFA in CD.Cl; at various [acid]o/[NCA]o ratios. [NCAJo = 0.1 M. (c) The
change in chemical shift of various protons in NCA at various [TEA]o/[NCA]o ratios.
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Figure S18. (a) Chemical structures of BLG-NCA. (b-d) Overlaid '*C NMR spectra of
the mixture of BLG-NCA and AcOH in CD,Cl, at various concentrations of AcOH,
with the molar ratios of AcOH to NCA([AcOH]Jo/[NCA]o to be 0, 0.25, 0.5, 1, 2 and 4,
respectively). (e) The change in chemical shift of Cs-carbon in NCA at various
[AcOH]o/[NCA]o ratios. [NCA]o= 0.1 M. (f) The change in chemical shift of C,-carbon
in NCA at various [AcOH]Jo/[NCA]o ratios. [NCA]o = 0.1 M.
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Figure S19. Detailed *H NMR spectra showing the multiplicity of a-H of Hex-NHz in
the presence of AcOH (a) and TFA (b) in CD.ClI> at various [Hex-NH:]o/[acid]o ratios.

A triplet peak of a-H of Hex-NH> clearly changed to a multiplet peak corresponding to
the complete protonation in the presence of TFA.

S24



freq b3lyp/6-311g(d,p) scrf=(iefpcm,solvent=DCM)
AG (kcal/mol)
w/o AcOH .
p
P
N g{".‘ ‘(&'A
l,’. 2 ?t
’.b—l}, l € ."
7 INT1 . 0‘,("'(.
o0 ¢ “‘
¥ w
e S ad
382
INT4
w/ AcOH, Addition ' Ring opening ' Decarboxylation'
2%,
29 R
o’ 2 ,O‘Q*
e, o 2, 5 ,
2 ;" ‘?3‘” :'o )
). * 10.1 9
> J“J‘. ............ e “‘:“‘:"4 S"'“. & ‘t“
i Tsi, Ll e .77
N 9 N 5 -4 " "
INT1 & X % % ‘33,‘;.1,;,::;.‘
L o 122 e i
2 Pl ?
PO Y R INTS 21.7 *°
’ 4 9 @ -
£y INT4
' Addition ' Ring opening ) Decarboxylation'

Figure S20. Calculated Gibbs free-energy profile of the model ring opening reaction in
the absence (black) and presence (red) of AcOH. -Alanine NCA was used as a model
monomer for simplification. Some crucial intermediates (INT) and transition states (TS)

are illustrated by 3D models where some hydrogen atoms are neglected for clarity.
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Figure S21. Calculated Gibbs free-energy profile of the model decarboxylation step in
the absence (black) and presence (red) of AcOH. -Alanine NCA was used as a model
monomer for simplification. Some crucial intermediates (INT) and transition states (TS)

are illustrated by 3D models where some hydrogen atoms are neglected for clarity
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Figure S22. Molecular interactions between chain-end-mimicking DBLG and AcOH.
(a) Chemical structures of DBLG. (b-d) Overlaid *H NMR spectra of the mixture of
DBLG and AcOH in CDClz at various [DBLG]o/[AcOH]o ratios. The benzyl protons
(@), a-H (b), and y-H (c) were highlighted with clear downfield shift, suggesting the
binding interactions between AcOH and DBLG carbonyls.
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Figure S23. Water-induced degradation of NCA molecules. FTIR spectra showing the
water-induced degradation of BLG-NCA in water/THF solution (a, b) or water/DCM

biphasic mixture (¢, d) (I wt% water) in the absence and presence of TFA.
[NCA]o/[TFA]o =1, [NCA]o=0.1 M.
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Figure S24. Polymerization of NCA in the presence of TFA and NaOAc. (a) GPC-LS
traces of the obtained PBLG from purified NCA initiated by Hex-NH> in the presence
TFA and NaOAc. [M]o/[1]o/[TFA]o = 100/1/100, [M]o = [NaOAc]o = 0.1 M. My Gpc =
21.5 kDa, Mumeo. = 21.9 kDa, & = 1.05. (b) Semilogarithmic kinetic plot of
polymerization of non-purified BLG-NCA in DCM initiated by Hex-NH: in the absence
and presence of NaOAc. (c) Normalized GPC-LS traces of the obtained PBLG initiated
by Hex-NH: in the presence NaOAc. My cpc = 51.9 kDa, My theo. =21.9 kDa, B =1.39.
The broad distribution likely originated from the uncontrolled initiation from acetate
anions. [M]o/[I]Jo/[NaOAc]o = 100/1/100, [M]o=0.1 M
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Figure S25. (a) Overlaid FTIR spectra showing the polymerization of non-purified
BLG-NCA initiated by Hex-NH> after 12 h in DCM. [M]o/[I]o= 100/1, [M]o = 0.1 M.
(b) Overlaid FTIR spectra showing the polymerization of purified BLG-NCA initiated
by Hex-NH; after 12 h in DCM. [M]o/[1]o=100/1, [M]o = 0.1 M.
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Figure S26. (a) Normalized GPC-LS traces of the resulting polypeptides obtained in
the presence NaOAc with non-purified BLG-NCA and purified BLG-NCA as the
monomer. [M]o/[I]o/[HC1]o=100/1/100, [M]o=[NaOAc]o = 0.1 M. (b) MALDI-TOF
spectra of PBLG-NH> obtained in the presence NaOAc with non-purified BLG-NCA as

the monomer. (¢) Comparison of representative m/z signals between calculated values

from molecular formula and obtained values from MALDI-TOF spectrum.

S31



0l 09 °
o 2 4 6 8 10
Polymerization time (min)

Figure S27. Semilogarithmic kinetic plot of polymerization of non-purified BLG-NCA
in DCM initiated by Hex-NH: in the presence of HCl and NaOAc.
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Supporting Tables

Table S1. Characterization of resulting polypeptides from polymerization of BLG-
NCAs in different catalytic systems.”

Entry  Catalytic systems t (min)’>  Mncec (kDa)*  Mumeo (kDa) D¢

1 TBAA 60 214.9 21.9 1.89
2 CE 160 121.4 219 1.21
3 TU-S 2880 17.7 219 1.17

“All polymerization were conducted at room temperature in DCM using BLG-NCA as
the monomer. TBAA system: [M]o/[TBAA]o = 100/1, [M]o = 0.1 M. 18-crown 6-ether
(CE) system: [M]o/[Hex-NHz2]o/[CE]o = 100/1/1, [M]o = 0.1 M. TU-S system:
[M]o/[ Hex-NH2]o/[TU-S]o = 100/1/1, [M]o = 0.1 M. ’Polymerization time reaching 95%

monomer conversion. “Determined by GPC; dn/dc = 0.104.
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Table S2. Characterization of resulting polypeptides from polymerization of BLG-
NCAs at low [M]o/[I]o in the presence and absence of AcOH.*

Entry  [M]o/[I]J/[AcOH]o ¢ (min)’ Mucec(kDa)* Mnmeo (kDa) D¢

1 10:1:0 360 291 2.19 1.31
2 20:1:0 480 4.35 4.38 1.36
3 30:1:0 600 6.48 6.57 1.21
4 10:1:100 30 2.48 2.19 1.05
5 20:1:100 30 4.21 4.38 1.07
6 30:1:100 45 6.53 6.57 1.06

“All polymerization were conducted at room temperature in DCM using Hex-NH; as
the initiator and BLG-NCA as the monomer. “Polymerization time reaching 95%

monomer conversion. “Determined by GPC; dn/dc = 0.104.
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Table S3. Characterization of resulting polypeptides with various NCA monomers and

initiators using AcOH as a catalyst.”

Entry Initiator Monomer ¢ (min)?  Mucrc (kDa)*  Mumeo (kDa) — B°
1 Propargylamine BLG-NCA 120 23.9 21.9 1.05
2 Benzylamine =~ BLG-NCA 120 20.8 21.9 1.05
3 n-Hexylamine ~ ZLL-NCA 90 30.4 26.2 1.07
4 n-Hexylamine =~ POB-NCA 120 27.2 26.8 1.05

“All polymerizations were conducted at room temperature in DCM. [M]o/[1]o/[AcOH]o
= 100/1/100. *Polymerization time reaching 95% monomer conversion. “Determined
by GPC; the dn/dc value of PBLG, PZLL, and PPOB was 0.104, 0.123, and 0.1,

respectively.
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Table S4. Characterization of block copolypeptides using AcOH as a catalyst.”

Block No. Monomer [M]o/[IJo ¢ (min)’ Mngec (kDa)° Mnmeo (kDa) D¢

1 BLG-NCA 50 60 11.1 10.9 1.05

2 ELG-NCA 50 30 24.1 22.3 1.06

“All polymerizations were conducted at room temperature in DCM. [M]o = [AcOH]o =
0.1 M. Polymerization time reaching 95% monomer conversion. ‘Determined by GPC;
dn/dc =0.104.
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Table S5. Conversion of BLG-NCA monomer in the presence of various organic acid
after 4 h.“

Entry Organic acid Chemical structure pK.  Conversion (%)
X
1 Trimethylacetic acid 5.03 97
Y (H;C);C~ OH
O
2 Propanoic acid 4.87 95
p ~ oy
O
3 Isobutyric acid %OH 4.84 96
o
4 Acetic acid 4.76 99
)J\OH

O
5 Cyclohexylacetic acid m 4.51 98
OH
O
6 Benzoic acid ©)‘\ OH 4.2 72
(e}
H
O

7 Formic acid 3.77 33
OH
8 Methoxyacetic acid o \)J\OH 3.53 22
0]
9 Bromoacetic acid Br\)kOH 2.90 15
0]
10 Dichloroacetic acid )J\ 1.35 1
Cl,HC™ “OH
@)
11 Trifluoroacetic acid )k 0.52 2
F,C~ “OH
?
12 Methanesulfonic acid —§—OH -1.2 1
)

“All polymerization were conducted at room temperature in DCM using Hex-NH> as
the initiator. [M]o = 0.1 M.
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Table S6. Characterization of resulting PBLG in different solvents initiated by Hex-
NH,.“

Entry Solvent ¢ (min)® Mycec (kDa)* D¢

1 DMF 480 29.8 1.24
2 Chloroform 30 19.1 1.05
3 THF 2880 21.0 1.36

“All polymerizations were conducted at room temperature in DCM with BLG-NCA as
the monomer. The theoretical MW was 21.9 kDa. [M]o/[I]o/[AcOH]o = 100/1/100. [M]o
= 0.1 M. ’Polymerization time reaching 95% monomer conversion. “Determined by
GPC; dn/dc = 0.104.
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Table S7. Chlorine analysis in non-purified BLG NCA“ and purified BLG NCA®

Entry NCA Chlorine content (%)°
1 Non-purified 1.02
2 Purified 0.01

“The reaction mixture was dried under vacuum without any additional purification
procedures. “The reaction mixture was purified by triple recrystallization. “Chlorine
content is the weight of chlorine per gram of BLG NCA.
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Table S8. Characterization of resulting polypeptides with various non-purified

monomers.“

Entry  Monomer [M]o/[I]o ¢ (min)’ Mucec (kDa) M meo (kDa) b

1 BLG-NCA 50 10 10.8 10.9 1.09
2 BLG-NCA 100 15 21.3 21.9 1.06
3 BLG-NCA 150 40 30.7 32.8 1.05
4 BLG-NCA 200 60 44.4 43.8 1.05
5 ZLL-NCA 100 15 36.1 26.2 1.07
6 ELG-NCA 100 15 12.7 15.7 1.05

“All polymerizations were conducted at room temperature in DCM using Hex-NH2 as
the initiator. [M]o/[I]o/[HC1]o/[NaOAclo = 100/1/100/100. °Polymerization time
reaching 95% monomer conversion. ‘Determined by GPC; the dr/dc value of PBLG,
PZLL, and PELG was 0.104, 0.123, and 0.072, respectively.
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-3.312
-2.457
-4.5
-3.307
-1.963
-1.237
-4.288
-4.272
-5.238
-4.162

-0.465
-0.203
-1.2
-1.823
-0.998
-0.342
-1.954
0.635
-0.223
-1.005
-1.561
-2.444
-1.816
-1.255
-3.417
-2.802
-4.042
-4.037
-2.522
-2.704
-1.699
-1.262
-3.215
-3.778
-3.884
-2.47
-2.525
-0.985
3.083
4.701
4.081
5.074
5.202
4.641
6.061
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w/  AcOH INT3
C
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2.016
-6.901
-5.26
-4.799
-7.171
-6.587
-8.157
-7.262
-6.457

0.044
-0.069
0.665
1.057
0.964
1.745
0.764
1.533
1.265
2.592
1.163
0.07
1.898
-0.285
-0.503
1.545
2.75
0.452
-1.133
2.123
0.179
-1.331
-2.351
-1.21

S53

-3.155
2.243
2.997
2.177
4.364
5.224
4.384
4.435
3.09

0.398
0.426
-0.876
-0.987
1.543
1.46
2.622
3.832
4.107
3.579
4.901
5.74
5.06
6.72
5.626
6.04
4.417
6.87
7.367
6.157
7.635
0.584
-0.453
0.529

4.174
0.324
-1.015
-0.72
-0.794
-0.458
-0.335
-1.88
-0.422

0.494
1.577
0.156
-0.777
0.075
-0.852
0.814
0.465
-0.556
0.503
1.45
1.21
2.629
2.134
0.295
3.554
2.82
3.308
1.937
4.464
4.026
-0.183
0.282
-1.268
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-1.693
-2.003
-2.511
-3.696
-3.934
-4.584
-5.934
-5.84
-6.345
-6.747
-6.737
-7.512
-7.477
-6.15
-8.254
-7.53
-8.237
-7.465
-8.847
-8.816
2.661
3.532
4.724
0.977
3.081
3.815
1.698
0.914
1.799
0.796
-0.08
0.71
1.833
2.5
4.587

S54

1.588
-1.47
-0.399
-0.295
0.518
-1.162
-1.135
-1.336
-0.135
-2.187
-3.509
-1.861
-4.489
-3.769
-2.84
-0.837
-4.155
-5.51
-2.575
-4.917
-3.101
-3.196
-3.412
-1.793
-3.052
-3.017
-3.051
-4.319
-2.993
-4.428
-4.286
-1.665
-2.629
-1.614
-1.557

0.049
0.078
1.363
-0.39
-1.265
0.088
-0.493
-1.561
-0.354
0.203
-0.253
1.327
0.403
-1.128
1.985
1.684
1.524
0.039
2.853
2.034
3.36
2.356
2.605
1.087
1.087
0.381
0.592
0.956
-0.489
2.034
0.504
2.292
3.075
-2.136
-2.957
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w/  AcOH INT4
C
H

4.81
2.926
3.324
1.844
3.378

3.29
5.356
6.692
5.876
7.678
8.294
7.387
8.277
6.464
1.441

-7.128
-5.766
-5.216
-7.71
-7.137
-8.606
-7.984
-6.862
4.867
3.996
3.202
6.266
6.582
7.044
6.088
4.995

1.208
0.988

S55

-2.069
-0.423
0.584
-0.374
-0.835
-1.257
-2.907
-3.664
-3.567
-3.314
-2.437
-3.291
-4.2
-3.28
-5.193
2.059
1.804
1.303
3.105
3.965
3.443
2.513
2.279
3.082
2.24
2.111
2.892
1.906
3.337
3.509
2.761

1.055
1.486

-2.14
-4.19
-4.042
-4.295
-5.093
-2.993
-0.708
0.917
1.509
-1.2
-0.982
-2.248
-0.988
-0.316
0.571
-1.08
-2.851
-2.208
-3.175
-3.529
-2.659
-4.051
-2.244
-0.309
-2.201
-1.635
-2.267
-2.615
-1.652
-3.15
-1.471

0.191
1.17
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2.116
2.113
1.88
2.95
1.112
1.627
1.788
2.588
0.619
-0.401
0.673
-1.351
-0.449
-0.274
1.463
-1.289
2.135
-0.22
-2.025
-0.109
-0.881
0.101
-0.716
-0.264
-1.141
-2.135
-2.331
-2.993
-4.229
-3.95
-4.756
-5.033
-4.847
-5.966
-5.58

S56

-0.065
-0.799
2.148
2.048
3.246
4.375
4.039
4.667
5.484
5.581
6.422
6.598
4.86
7.439
6.355
7.528
6.665
8.163
8.321
0.588
-0.37
0.102
1.47
-1.241
0.104
-0.91
-0.942
-1.375
-1.992
-2.843
-1.261
-2.418
-3.682
-1.547
-4.07

0.375
-0.33
-0.649
-1.2
-0.686
-1.461
-2.486
-1.035
-1.385
-2.336
-0.349
-2.255
-3.145
-0.265
0.392
-1.218

0.541
-1.155
-0.454
0.455
-1.41
-0.664
0.703
1.403
-0.188
-1.391
0.718
0.222
-0.403
-0.39
1.415
1.984
1.986
3.103
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-4.128
-6.7
-6.12
-6.508
-5.43
-7.424
-7.081
3.076
5.393
5.377
4.018
4.024
3.698
4.316
3.031
3.237
1.789
2.929
3.701
0.637
0.822
-0.254
0.493
1.827
5.042
6.728
6.254
6.703
7.627
6.03
6.969
6.069
4.727
-5.706
-3.994

S57

-4.366
-1.932
-0.567
-3.194
-5.054
-1.25
-3.496
-0.086
-0.864
-0.297
-1.294
-2.027
-1.969
-1.349
-2.42
0.804
-2.273
-3.672
-3.434
-3.37
-3.032
-2.885
-4.452
-3.04
-3.063
-3.044
-2.19
-4.811
-4.536
-5.297
-5.494
-3.566
-2.861
-0.398
-1.401

1.545
3.106
1.549
3.667
3.534
3.538
4.536
1.313
0.919
0.074
1.265
2.605
0.471
3.411
2.833
2.16
-1.523
-2.861
-2.284
-3.331
-4.353
-2.939
-3.367
-2.471
-1.324
0.134
0.463
-1.44
-1.955
-2.143
-0.632
-0.879
2.572
-2.459
-3.515
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-3.52
-5.987
-5.475
-7.006
-5.993
-5.242
0.011
1.992
2.348
0.074
0.331
-1.007
0.5
0.663
5.765

S58

-1.229
-1.111
-0.571
-0.745
-2.168
-0.921
1.726
1.904
1.543
2.517
1.838
2.596
3.493
2.008
-0.273

-2.669
-4.747
-5.547
-4.646
-5.019
-3.451
3.223
4.269
3.419
5.5
6.316
5.409
5.74
421
1.659
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